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(QST) to explore whether patients with knee osteoarthritis (OA) have
evidence of somatosensory abnormalities.
Methods: QST was performed on patients listed for a total knee replace-
ment because of OA and a comparative group of healthy participants
without knee pain. QST was performed on the knee listed for surgery
(or the right knee of healthy participants) and the pain-free forearm. Von
Frey ﬁlaments were used to measure touch detection thresholds, a digital
Algometer was used to measure pressure pain thresholds, and a MSA
Thermotest to measure detection and pain thresholds to hot and cold.
Signiﬁcant differences in the median threshold values between knee OA
patients and healthy participants were tested for using Mann-Whitney U
tests.
Results: QST was performed on 107 patients with knee OA (mean age 69
years; 52% female) and 50 healthy participants (mean age 68 years; 42%
female).
Detection thresholds: OA patients had signiﬁcantly higher detection thresh-
olds for hot and cold in the index knee (but not the forearm) compared
to healthy participants (p<0.05). Touch detection thresholds were signif-
icantly higher at both the knee and forearm in OA patients compared to
healthy participants (p<0.001).
Pain thresholds: Pressure pain thresholds were signiﬁcantly lower in OA
patients at the knee and forearm (p<0.001) but there were no signiﬁcant
differences in hot or cold pain thresholds between OA patients and healthy
participants at either body site (p>0.05).
Conclusions: This study showed that people with knee OA have modality-
speciﬁc sensory and pain perception abnormalities. They demonstrated two
types of sensory abnormalities: localised thermal hypoesthesia (reduced
sensitivity to temperature at the knee) and widespread tactile hypoesthesia
(reduced sensitivity to touch at the knee and forearm). In terms of pain
perception abnormalities, people with knee OA demonstrated pressure
hyperalgesia (increased pain sensitivity to pressure) at both the knee and
forearm, suggesting that they have widespread pain sensitisation. Future
research aims to determine if these sensory abnormalities are associated
with the development of chronic pain after joint replacement.
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Purpose: Despite exciting progress in the understanding of molecular and
cellular mechanism of osteoarthritis (OA), chronic pain - the most promi-
nent symptom of this disease, remains a challenging entity to treat. The
broad objective of our work is to develop OA pain models to both better
understand the pathogenesis of OA-induced pain and assess potential
analgesic agents. The speciﬁc objective of the work described is to establish
behavioral methods to measure OA-induced pain in rabbits, species that
are not commonly used for pain studies. This allowed utilizing a well
characterized surgical model of OA in rabbits - anterior cruciate ligament
transection (ACLT) that closely resembles post-traumatic OA in humans, as
well as taking advantage of relatively large joint volume for assessment of
intra-articularly delivered therapies. To assess pain-like behavior we have
used weight bearing and rearing assays. These assays allow measuring
spontaneous and movement-evoked pain - common clinical complaints
and important targets for drug development.
Methods: To model OA, rabbits were anesthetized and after skin inci-
sion, joint was fully exposed, ACLT was identiﬁed, apprehended with a
micro-dissecting hook and transected. The procedure predictably resulted
in chondrocyte loss and lesion formation, characteristic of OA, which was
conﬁrmed histologically. A separate group of animals underwent sham
surgery.
To assess the development of pain-like behavior we have utilized weight
bearing (WB) and rearing tests. WB was measured using an incapacitance
tester. Rabbits were placed in the holder designed to maintain the animal
positioned on two separated sensor plates and thus, accurately measure
the difference in weight distribution between ipsilateral and contralateral
limbs. In the absence of injury animals apply equal weight on both
hindpaws, indicating postural equilibrium. After unilateral hindpaw tissue
injury, a change in weight distribution is detected, with less weight applied
by the injured paw. After acclimation in the chamber for 5-10 min, ﬁve
consecutive readings that did not require a shift in animal position or any
other manipulation were taken.
To measure changes in rabbit activity in response to joint injury, rearing
assessment was utilized. Rabbits were placed in spacious, enclosed cham-
bers (2.5×2.5 ft.), where animals could freely move, and measuring the
number of rearing episodes over a 15 min period of time.
Results: After baseline measurements (WB and rearing) animals underwent
either ACLT (n=20) or sham (n=20) surgery. Rabbits were tested again at
weeks 4, 6, 7, 8 and 9 to conﬁrm the development and maintenance of OA-
induced pain, using weight bearing test. Results demonstrate statistically
signiﬁcant (p<0.05) separation between sham and ACLT groups at every
timepoint after the surgery, lasting up to 9 weeks.
Since the rearing assessment is signiﬁcantly more time consuming and
labor intensive animals were tested at baseline, as well as at weeks 4 and 8
after ACLT. No separation was detected between ACLT and sham groups at
any of the time points.
Table 1. Shift in weight bearing (g) between untreated and treated limbs (mean, SEM)
Baseline Week 4 Week 6 Week 7 Week 8 Week 9
Sham 7.49 53.39 64.14 75.33 74.26 -20.22
±11.98 ±62.55 ±44.58 ±59.33 ±53.24 ±59.1
ACLT -13.27 451.07 437.27 411.43 348.36 448.64
±16.28 ±94.38 ±92.18 ±83.9 ±83.65 ±113.2
Table 2. Number of rearing events (mean, SEM)
Baseline Week 4 Week 8
Sham 25.7±4.27 29.5±3.47 34.4±4.88
ACLT 30.25±4.29 27.3±4.43 28±3.22
Conclusions: Experimental results from WB analysis demonstrate statisti-
cally signiﬁcant differentiation between naïve and OA animals, indicating
that weight bearing is an accurate and reproducible method that can be
used to measure pain-like behavior in rabbits. On the contrary, rearing
assessments were not able to detect differences between ACLT and sham
groups and concluded that rearing is not a sensitive enough tool for the
analysis of behavioral signs of pain in rabbits. Pharmacologic characteriza-
tion of the validity of rabbit weight bearing with commonly used analgesics
is in progress.
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Purpose: Pain catastrophizing is known to increase risk of poor out-
come following knee arthroplasty. The goals of this study were to (1)
describe a behavioral intervention designed for patients with elevated
pain catastrophizing who are scheduled for knee arthroplasty, and (2)
use a quasi-experimental design to evaluate the potential eﬃcacy of the
intervention on pain severity, catastrophizing cognitions and disability.
Methods: We recruited 18 patients reporting elevated catastrophizing
levels from two sites to participate in an 8 sessions of a pain coping skills
training intervention. Pain severity, catastrophizing, and disability were
assessed prior to surgery and 2 months following surgery. The WOMAC
Table 1. Key outcome measures collected at baseline and follow-up
Coping Skills cohort Usual Care Effect Size
(n=15) (n=45)
W Pain 0.88
base 12.9 (3.4) 11.2 (3.7)
follow-up 6.0 (4.1) 8.6 (3.7)
change 6.8 (4.7) 2.6 (3.7)
W Dis 0.93
base 41.8 (8.5) 35.3 (12.8)
follow-up 18.3 (12.2) 24.1 (10.9)
change 23.5 (12.4) 11.2 (13.9)
PCS 1.05
base 29.7 (8.7) 25.8 (11.1)
follow-up 10.1 (9.4) 16.5 (12.9)
change 19.6 (9.6) 9.3 (10.0)
